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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the 
United States. 

1 . Claim 1 is rejected under 35 U.S.C. 1 02(e) as being anticipated by Wang et al. (US 
Patent 5,757,929, hereafter Wang). 

Wang shows a device meant to be used in communication pairs much like cell 
phones or the like, except that microphones and speakers are mounted around the 
head. At each of two such Wang units in bidirectional communication, two of the 
microphones are placed as near the ears as possible "so that the sound received by the 
two microphones is similar in nature to that received by the two ears". In other words, 
these two microphones are meant to detect HRTF-imputed sounds, just as the ears 
themselves would. Similarly, at each of the two Wang units, the microphone signal 
transmitted from the other unit is detected and fed to a number of spatially located 
speakers near the wearer's head. Note that the invention is particularly intended to 
create a realistic or natural auditory space. Thus the limitations of claim 1 is met. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Scofield et al. 
(US Patent 5,272,757, hereafter Scofield). 

Scofield shows in Figures 1a and 1b all of the elements of the claim. 
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As to claim 1, Scofield shows right and left microphones detecting audio signals 
that have HRTF's imputed by the dummy head in which they are mounted. These two 
microphones delivering HRTF-imputed audio via a communication channel (consisting 
of wires or conductors connecting the left side of barrier 24 and elements 22, 20 to 
elements 32,34 on the right or receiving side of barrier 24) to a remote station (the right 
side of barrier 24) are the sole structures recited to comprise the "conference station" 
and hence a conference station comprising "right and left spatially disposed 
microphones connected to a communications channel for receiving right and left audio 
signals, wherein the differences between the right and left audio signals represent a 
head-related transfer function" is met. 

Note that "remote" is an entirely relative term and no particular distance between 
two elements that are remote from each other is specified either in the claims or in 
Figures 1 and 2 of Scofield or the description. What is reasonably taught to one of 
ordinary skill is that such conductors ("communication channel") are as long as they 
need to be, and that is entirely up to the user. Six feet, for example, might be "remote" 
to an invalid who cannot easily traverse such a distance, etc. 

On the other hand, while the connection between recording or transmitting side 
and the reproducing or receiving side is shown as a "hard" connection, the environment 
appears to be recording/reproducing. In such case, a recording is made and later 
reproduced. This is still a "communications channel", albeit one in which the receiving 
end does not have a "hard" or constant physical connection to the transmitting side at all 
times between the original transmission and the reproduction or reception. 
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It is noted from the specification that the language "the differences..." merely 
means that certain aural cues caused by the pinnae of the dummy head differ between 
the left and right audio signals. This is of course inherently present in any dummy (or 
real)-head processed binaural sound, i.e., microphones placed in simulated or real ear 
canals. 

3. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Lowe et al. (US 
Patent 5,1 05,462, hereafter Lowe '462). 

Note Figure 6 of Lowe '462. Conductors 607, 608 constitute the communication 
channel, 605 and 607 the left and right microphones, 612 and 613 the spatially 
disposed left and right loudspeakers, etc., with the language analysis of "remote", 
"communications channel", etc. the same as set forth supra with regard to the rejection 
using Scofield. 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Begault (US 
Patent 5,173,944, hereafter Begault 4 944). 

See Figure 1 with left and right microphones on a dummy head, transmitting 
signals over a "communication channel" to left and right spatially located loudspeakers 
42, 44. Language analysis is the same as given with regard to the rejection using 
Scofield. 

Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Minami (US Patent 4,815,132) in view of Doi (US Patent 4,068,091). 

Claim 1 is limited to a spatial sound conference system. Minami discloses a 

stereophonic voice signal transmission system (abstract), one in which multi-party 

communication is enabled (column 1, line 11 -column 2, line 58) (i.e. conferencing). As 

depicted in figure 1, a transmitting (i.e. a conference station) includes right and left 

spatially disposed microphones (1R and 1L) connected to a communication channel 

(symbolized in figure 1 as a line between 1R and 2R). The microphones pick up 

respective audio signals (Gr(co)) and Gl(©)) (i.e. for receiving right and left audio 

signals). The receiver comprises right and left spatially disposed loudspeakers (2R and 

2L). 

As pointed out in the applicant's disclosure, Minami does not specify transmitting 
signals that use a HRTF. Minami only generally discloses providing stereophonic 
teleconferencing between multiple parties, without specific guidance as to precisely how 
to place the pickup microphones. 

Minami discloses all limitations of the claim except "wherein the differences 
between the right and left audio signals represent a head-related transfer function". Doi 
teaches that binaural recording systems have been known for use in stereophonic 



Application/Control Number: 08/598,457 Page 6 

Art Unit: 2646 

recording and that binaural recording provides favorable acoustic characteristics, such 
that it appears that a person is present to a live setting (column 1, lines 11-1.5). Doi also 
teaches using a dummy head in such binaural recording to provide a natural recording 
(column 1 , lines 30-32). It has been known to those of ordinary skill in the art that using 
a dummy head in recording inherently provides a HRTF between the right and left audio 
signals. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to seek any known stereo microphone arrangement to use in the system of 
Minami, since Minami did not specify how to place or arrange the microphones. One 
excellent choice that one of ordinary skill in the art had available prior to the time of filing 
was the so-called binaural implementation as disclosed by Doi, the use of which would 
have provided teleconferencing with improved localization. 

Claim 6 is limited to a spatial sound conference system according to claim 5, as 
covered by Minami in view of Doi. As shown in claim 1, Doi teaches performing 
binaural recording in place of stereophonic recording (column 1, lines 11-15), and 
achieving good results by using a dummy head (column 1, lines 30-32) (i.e. wherein the 
right and left spatially disposed microphones are positioned on a dummy head). As 
shown in claim 4, the remote station and the conference station must have a 
microphone and loudspeaker, respectively. The loudspeaker is inherently proximal to 
the dummy head when it is within the conference station. Therefore, Minami in view of 
( Doi makes obvious all limitations of the claim. 



Application/Control Number: 08/598,457 Page 7 

Art Unit: 2646 

Claim 7 is limited to a spatial sound conference system according to claim 5, as 
covered by Minami in view of Doi. As shown in claim 1 , Doi teaches performing 
binaural recording in place of stereophonic recording (column 1, lines 11-15), and 
achieving good results by using a dummy head (column 1, lines 30-32) (i.e. wherein the 
right and left spatially disposed microphones are positioned on a dummy head). As 
shown in claim 4, the remote station and the conference station must have a 
microphone and loudspeaker, respectively. The loudspeaker is preferably a pair of 
speakers (i.e. right and left spatially disposed loudspeakers) for the production of 
binaural audio to synthesize spatial effects as taught by Minami. Therefore, Minami in 
view of Doi makes obvious all limitations of the claim. 

6. Claims 15-17, 19-22, 24 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nahumi (US Patent 5,390,177) in view of Boggs and Begault. 

Claim 15 is limited to a spatial sound conference system. Nahumi discloses a 

conferencing arrangement of the prior art (figure 1 ), which includes signal decoders and 

encoders, it serves as a bridge between all the conferees (column 2, lines 9-37). 

Arbitrarily, one of the n conferees disclosed by Nahumi can be considered a transmitting 

station and one a receiving station. Each station communicates by way of audio 

signals, thus each station must inherently include both microphones and some type of 

loudspeaker arrangement and includes an encoder (105) and a decoder (104), which 

means that each station includes a compression and decompression unit. However, 

Nahumi does not disclose that the prior art device performs anything beyond an equal 

gain for all conferees (column 2, lines 15-20). Therefore, no head-related transfer 
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function is imparted onto any of the incoming conference signals. Thus, Nahumi 
anticipates all limitations of the claim with the exception of a head-related transfer 
function unit connected to the communications system for imparting a head-related 
transfer function to the audio signal to produce a spatialized audio signal. 

Boggs teaches a teleconferencing bridge (which may be read as the 
"communication system", or merely as part of the overall communication system that is 
inherently present which connects the microphone/transmitting end to the 
headphone/loudspeaker/receiving end of the system), which imparts spatialized mixing 
to the input signals (abstract; figure 1). A conferee who is talking is a transmitting 
station, while every conferee receiving the talker's signal is a receiving station. Audio 
signals are transduced by way of microphones (X, Y, N of Figure 1 of Boggs) for each 
talker and a pair of speakers or headphones (see Boggs, column 4, lines 28-40) for 
each listener. 

The bridge of Boggs applies a transform to a monaural input from each of n 
conferees to derive a binaural output to each of n conferees (column 1 , line 51 -column 
2, line 28). The consists of imparting an interaural time difference (ITD in standard 
parlance in the art) with the additional suggestion that attenuation of one signal or 
another might also be done to further reinforce the illusion of spatial orientation (column 
5, lines 62-66). 

The two simple factors to impart directionality to a sound, Interaural Time 
Difference (ITD) and Interaural Intensity Difference (IID) are basic ones understandable 
by all persons of normal hearing: a sound from the right, for example, arrives at the 
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right ear sooner than the left, and sounds louder in the right ear than the left. Thus by 
taking a monaural signal, duplicating it, and delaying and attenuating one of the now 
two signals relative to the other, it is possible, on presenting the two signals to the two 
ears of a listener, to impart an apparent spatial location, such as to the right or left. 
Note that a simple ITD/IID system cannot impart an apparent vertical location, and front 
to back ambiguity can exist. These are clear deficiencies of the simple ITD/IID system. 

ITD and IID and their deficiencies for imparting spatial location, are well- 
described by the Begault text on pages 31-41. 

What Boggs does not do is go one step further, and add HRTF's (Head Related 
Transfer Functions) to the two signals destined for each listener's ear. The pinnae of the 
ear (and also hair, clothing, etc near the ears) impart a filtering process to acoustic 
signals entering the ear, and the filter characteristic differs according to azimuth 
(horizontal angle) and altitude (vertical angle) or the source relative to the listener's 
ears. 

It is this filtering signature which adds additional information to acoustic signals 
that enables listeners to discern vertical location of a sound source as well as to 
disambiguate between front and rear. 

All of this information about how to impart realistic spatiality to binaural sound 
signals was well know prior to the time of filing, as taught at least by the Begault book in 
the cited pages. 

Pages 40-41 of Begault, for example, explain why one of ordinary skill in the art 
would have found it obvious to incorporate the use of HRTF's into Boggs 1 invention to 
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improve the spatiality of the resultant binaural sounds. These pages describe the 
ambiguity of ITD/IID localization and the "Cone of Confusion". 

The HRTF, well-described by Begault in pages 41-67, is what allows the human 
listener to overcome these problems and accurately identify the spatial origin of sounds. 

The teachings in the cited pages would have convinced one of ordinary skill in 
the art, with Boggs before him, that the incorporation of HRTF's into the invention of 
Boggs would have been desirable and highly beneficial. One of ordinary skill in the art 
at the time of filing would therefore have been highly motivated to improve the 
performance of the Boggs invention by utilizing all the known spatial cues for binaural 
sound, which are at least ITD/IID, and HRTF's. 

The actual implementation of HRTF's is described in Chapter 4 of the Begault 
text, pages 95-112 of the August 2000 facsimile. Figure 4.17, on page 110, for example, 
depicts a basic system in which a monaural sound source (labeled "Sound Source" in 
the figure) has HRTF's imparted to it, with the output delivered to headphones. This 
system fits perfectly with Boggs, who supplies a monaural signal, processes it for 
spatiality, and delivers the output to headphones or loudspeakers. 

This is just another example of cost versus benefit: for a basic investment, a 
simple ITD system, possibly with simple IID, can be had, with its attendant deficiencies. 
For a greater cost, an ITD system with full IID can be had, still with the Cone of 
Confusion applying, and no vertical localization capability. For a still greater investment, 
HRTF's can be added, and the result is far superior. Any of these solutions were 
obvious at the time of filing. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the conference system ofNahumi to impart spatialization cues as 
taught by Boggs for the purpose of increasing intelligibility (see column 1, lines 14-34) 
and, in particular, to impart HRTF-based cues as taught by Begault as they provide 
better localization when joined with the ITD and IID cues taught and solely used by 
Boggs. 

By generating a binaural signal, two signals are presented to each conferee; 
each inherently requires a loudspeaker in order to maintain the binaural effect (i.e. and 
a receiving station comprising: right and left, spatially disposed loudspeakers connected 
to the communication system for receiving the spatialized audio signal). Therefore, 
Nahumi in view of Boggs and Begault makes obvious all limitations of the claim. 

Claim 16 is limited to a spatial sound conference system according to claim 15, 
as covered by Nahumi in view of Boggs and Begault. As shown in the prior art 
teleconferencing bridge of Nahumi (figure 1), each signal from a transmitting conferee is 
decompressed (104-1, 104-2, 104-n) (i.e. a decompression unit connected to the head- 
related transfer function unit for decompressing the compressed audio signal) before 
mixing (110), and the mixed signal is compressed (105) before transmission to a 
receiving conferee (column 2, lines 9-37). Because microphone signals and speaker 
signals use uncompressed data, a compression unit for the microphone inherently 
exists (i.e. a compression unit connected to the microphone for compressing the audio 
signal). Therefore, Nahumi in view of Boggs and Begault makes obvious all limitations 
of the claim. 
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Claim 17 is limited to a spatial sound conference system according to claim 15, 
as covered by Nahumi in view of Boggs and Begault. As shown in the prior art 
teleconferencing bridge of Nahumi (figure 1), each signal from a transmitting conferee is 
decompressed (104-1, 104-2, 104-n) before mixing (110), and the mixed signal is 
compressed (105) (i.e. a compression unit connected to the head-related transfer 
function unit for compressing the spatialized audio signal) before transmission to a 
receiving conferee (column 2, lines 9-37). Because microphone signals and speaker 
signals use uncompressed data, a decompression unit for the loudspeakers inherently 
exists (i.e. a decompression unit connected to the right and left spatially disposed 
loudspeakers for decompressing the compressed spatialized audio signal). Therefore, 
Nahumi in view of Boggs and Begault makes obvious all limitations of the claim. 

Claims 19-21 are method representations of claims 15-17, respectively. It is 
clear that the apparatus defined by claims 15-17 inherently performs the exact functions 
of claims 19-21. Thus, the evidence presented in support of rejections 15-17 provides 
the rationale for the rejection of claims 19-21. 

Claim 22 is a method representation of claim 15. It is clear that the apparatus 
defined by claim 15 inherently performs the exact functions of claim 22. Thus, the 
rejection of claim 15 provides the rationale for the rejection of claim 22. 

Claim 24 is essentially the same as the spatial sound conference system of 
claim 15, the difference being that claim 24 includes a structure for supporting a 
plurality, or at least two input ports and generating at least two outputs that have been 
spatialized. Clearly, Nahumi in view of Boggs and Begault meets these limitations. 
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Nahumi (figure 1) discloses a mixing conference bridge with at least two inputs while 
Boggs (figure 1 ) in view of Begault teaches a conference bridge that imparts spatialized 
effects to each of at least two inputs. Therefore, Nahumi in view of Boggs and Begault 
makes obvious all limitations of the claim. 

Claim 25 is limited to a spatial sound conference bridge according to claim 24, 
as covered by Nahumi in view of Boggs and Begault. As seen in Nahumi (figure 1), a 
conference bridge within a digital network includes a decompression unit at the input 
(104-1, 104-2, 104-n) (i.e. a decompression unit connected to at least one input port for 
decompressing at least one audio signal). Therefore, Nahumi in view of Boggs and 
Begault makes obvious all limitations of the claim. 

7. Claims 18 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nahumi (US Patent 5,390,177) in view of Boggs and Begault and further in view of Blauert et al. 
(US Patent 3,962,543). 

Claim 18 is limited to a spatial sound conference system according to claim 15, 
as covered by Nahumi in view of Boggs and Begault. None of the cited prior art used in 
the rejection of claim 15 refers to head tracking used in updating the HRTF coefficients. 
Therefore, Nahumi in view of Boggs and Begault makes obvious all limitations of the 
claim with the exception of a head-tracking sensor and movement information. 

Blauert teaches a head-tracking sensor that is adapted to track a user's head 
movements and update localization parameters within a spatialized filter. The 
spatialized filters (A L and A r ) correspond to the HRTF filter of Begault discussed in the 
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rejection of claim 15. In this way, a user can focus on a spatialized sound source and 
detect its origin by moving their head, enhancing the realism of the audio reproduction. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the head tracking sensor as taught by Blauert within a spatialized 
conference system for the purpose of allowing a user to rotate their head and have all 
spatialized sounds dynamically equalized to match the user's head movements, 
creating a vastly improved virtual reality. 

Claim 23 is a method representation of claim 18. It is clear that the apparatus 
defined by claim 18 inherently performs the exact functions of claim 23. Thus, the 
rejection of claim 18 provides the rationale for the rejection of claim 23. 

Allowable Subject Matter 

The following is a statement of reasons for the indication of allowable subject 

matter: 

8. Claims 2-4 and 8-14 are allowed. 

Claim 8 is limited to a spatial sound conference system according to claim 5, as 
covered by Minami in view of Doi. Minami in view of Doi makes obvious a 
teleconferencing system wherein each station includes circuitry to transmit and receive 
binaural audio signals. Furthermore, Minami transmits and receives a transfer function 
at each station in order to derive one of the binaural audio signals from the other. 
However, the transfer function is not modified based on the positioning of the listener's 
head. Therefore, Minami in view of Doi makes obvious all limitations of the claim with 
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the exception of a head-tracking sensor in the remote station connected to the 
communications channel; and a position simulator attached to the dummy head and 
connected through the communication channel to the sensor. Blauert teaches a 
method of controlling acoustical output of earphones in response to the rotation of the 
listener's head (abstract). As the rotation of the listener is determined, a signal is fed 
back to a head related transfer function filter, however, the feedback signal is connected 
to electronic filtering systems, such as those used to decode the transfer function 
transmitted to a receiving station in Minami. There is no connection to the dummy 
head-recording instrument. While head-tracking has been known in the prior art, it has 
not been used to manipulate or control any circuitry coupled to a dummy head; 
therefore, claim 8 is allowable over the cited prior art. 

Claims 2-4 and 9-12 are dependent on claim 8, and are allowable over the cited 
prior art for at least the same reasons. 

Claim 13 recites essentially the same subject matter as claim 13, and is 
allowable over the cited prior art for at least the same reasons. 

Claim 14 is dependent on claim 8, and is allowable over the cited prior art for at 
least the same reasons. 

9. Claim 5 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 
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Claim 5 recites both the head-tracking sensor and position simulator that were 
shown to be allowable over Minami in view of Doi with respect to claim 8. Thus, claim 5 
is allowable over the cited prior art. 

Response to Arguments 

Applicant's arguments filed 18 January 2005 have been fully considered but they 
are not persuasive. 

With respect to claims 6 and 7, the applicant alleges on page 8 of the current 
response that Doi substitutes for and therefor teaches away from the use of a dummy 
head; the examiner respectfully disagrees. It is true that Doi suggests that prior art 
dummy heads boasted an unpleasant appearance, and could actually disturb people in 
their presence. See column 1 , lines 32-42. However, the above admission does not 
mean that the conical-shaped binaural recording apparatus depicted in figures 1-7 of 
Doi is not a dummy head. In fact, Doi even refers to the pickup assembly of figures 1-3 
as a dummy head. See column 2, lines 54-59. Further evidence is seen in figures 8A- 
8C, wherein the test results are indicated with the label "dummy heads." In light of the 
above, it is clear that the applicant's allegations concerning teaching away and failure to 
disclose how to make a dummy head or a device that produces an HRTF (see page 9 of 
the current response) are moot.' 

With further respect to claims 6 and 7, the applicant alleges on pages 9 and 
10 of the current response that the combination of Minami and Doi is bred out of the 
improper use of hindsight; the examiner respectfully disagrees. In particular, Minami 
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clearly provides a stereophonic communication system involving the use of two 
microphones and two remotely located loudspeakers, but Minami's silence concerning 
the microphones provides inherent motivation exists for a teaching suggesting the 
proper location and type of microphones l R and l L such that high-quality stereophonic 
audio can be reproduced at the remote loudspeakers. As such, the admission of Doi 
concerning the known status of using binaural recording in place of traditional 
stereophonic recording (due to favorable acoustic characteristics, i.e. HRTF) and the 
use of dummy heads for achieving such a result clearly provides a prior art suggestion 
to combine Minami and Doi. See column 1, lines 11-15, and lines 30-32, of Doi. In 
view of the above, all of the applicant's arguments have been shown to be either moot 
or unpersuasive, and the rejection of claims 6 and 7 are maintained. 

With respect to claims 15, 19, 22 and 24, the applicant alleges on page 1 1 of 
the current response that the combination of Nahumi in view of Boggs and Begault is 
bred out of the improper use of hindsight; the examiner respectfully disagrees. In 
particular, it was shown in the previous rejection of claim 15 that pages 40-49 of Begault 
teach using the HRTF to provide more accurate spatial-cues, where the HRTF cues do 
not suffer from front-to-back lateralization ambiguity because of the lack of spectral 
cues. Clearly, providing more accurate spatial-cues is inherently beneficial and 
motivational. In view of the above, all of the applicant's arguments have been shown to 
be unpersuasive, and the rejections of claims 15, 19, 22 and 24 are maintained. 

With respect to claims 16-18, 20, 21, 23 and 25, the applicant has petitioned 
for their allowability on the same grounds as their independent claims, but because 
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those arguments have been shown to be either moot or unpersuasive, the rejections of 
claims 16-18, 20, 21, 23 and 25 are maintained. 



Conclusion 

THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter F. Briney III whose telephone number is 571- 
272-7513. The examiner can normally be reached on M-F 8am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on 571-272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




SINHTRAN 
SUPERVISORY PATENT EXAMINER 



WFB 
7/1/05 



